Background: Patients with acute respiratory failure may develop respiratory acidosis. Metabolic compensation by bicarbonate production or retention results in posthypercapnic alkalosis with an increased arterial bicarbonate concentration. The hypothesis of this study was that elevated plasma bicarbonate levels decrease respiratory drive and minute ventilation. Methods: In an intervention study in 10 healthy subjects the ventilatory response using a hypercapnic ventilatory response (HCVR) test was assessed, before and after administration of high dose sodium bicarbonate. Total dose of sodiumbicarbonate was 1000 ml 8.4% in 3 days. Results: Plasma bicarbonate increased from 25.2 ± 2.2 to 29.2 ± 1.9 mmol/L. With increasing inspiratory CO 2 pressure during the HCVR test, RR, V t , Pdi, EAdi and V E increased. The clinical ratio ΔV E /ΔP et CO 2 remained unchanged, but Pdi, EAdi and V E were significantly lower after bicarbonate administration for similar levels of inspired CO 2 . Conclusion: This study demonstrates that in healthy subjects metabolic alkalosis decreases the neural respiratory drive and minute ventilation, as a response to inspiratory CO 2 .
Introduction
Respiratory centers in the brainstem control the respiratory drive. Among other factors, activity of these respiratory centers is modulated by pH (Feldman et al., 2013) . Patients with acute hypoventilation, will develop arterial carbon dioxide (CO 2 ) retention, and therefore respiratory acidosis. To maintain homeostasis, metabolic compensation via bicarbonate (HCO 3 − ) production or retention develops, which will shift plasma pH towards normal. Controlled mechanical ventilation can restore minute ventilation and normalize the CO 2 surplus. The slow adaptation of bicarbonate remaining in the blood may result in posthypercapnic alkalosis (Banga and Khilnani, 2009 ). This alkalosis may cause a reduced ventilatory response to hypercapnia in patients with moderate to severe chronic obstructive pulmonary disease (COPD), as demonstrated by a decreased response in minute ventilation (V E ) for a given change in end-tidal carbon dioxide (P et CO 2 ) (Nickol et al., 2009 ). However, Oren and colleagues showed that chronic metabolic acid-base changes do not alter the hypercapnic ventilatory response (HCVR) in 4 healthy subjects (Oren et al., 1991) . Because of the limited number of subjects and several methodological issues in that study, uncertainty remains concerning the effect of bicarbonate retention on the ventilatory response (Oren et al., 1991) . Electrical activity of the diaphragm (EAdi) has been used to quantify the respiratory drive (American Thoracic Society/European Respiratory Society, 2002; Jolley et al., 2015) and is therefore a useful tool to study the effect of metabolic alkalosis on respiratory drive to the diaphragm.
In the present study, we hypothesize that increased plasma bicarbonate levels result in a decreased respiratory drive and reduced minute ventilation during a HCVR test. To test this hypothesis, we studied the effect of sodium bicarbonate administration on the HCVR and neural respiratory drive, as assessed by electrical activity of the diaphragm, in healthy subjects. Part of this work has previously been presented at the international conference of the European Respiratory Society (Oppersma et al., 2016) .
